Two new spirostane saponins namely (25R)-6α-[(β-D-glucopyranosyl)oxy]-5α-spirostan-3β-yl β-D-galactopyranoside (1) and (5) 
The Asparagus genus, family Asparagaceae (formerly Liliaceae), is comprised of about 300 species native from Siberia to southern Africa, and introduced into many countries in both hemispheres and throughout the temperate and tropical regions. Many species from Africa are now included in the genera Protasparagus and Myrsiphyllum. Asparagus sprengeri has branches that resemble 'ferns', hence it is often called "asparagus fern". It is used for foliage display and as a houseplant [1] . Asparagus species have been reported to have antioxidant [2], antibacterial [3] , antitussive [4] , antidiarrhoeal [5, 6] , antiulcer [5] , antileishmaniasis [7] , antiprotozoal [8] , antiinflammatory [9] , cytotoxic [10, 11] , contraceptive [12] and molluscicidal [13] properties. A survey of the literature showed that four steroidal spirostane saponins have been isolated in a previous study of A. sprengeri roots [14] and several Asparagus species have been found to contain mainly steroidal saponins [15] , besides a triterpene [16] , a lignan [10] and isoflavones [17] .
In continuation of our studies on biologically active substances from medicinal plants, we report herein the isolation and characterization of five steroidal saponins (1) (2) (3) (4) (5) from the 1-butanol extract of A. sprengeri leaves and the results of molluscicidal tests using the dry powdered leaves, the 1-butanol extract, and the isolated saponins. Based on chemical and physicochemical analyses, compounds 3-5 were identified as ( [20] .
Compound 1 gave a positive Liebermann-Burchard test and exhibited a chromatographic behavior indicative of a steroidal saponin structure (brown color with sulfuric acid spray reagent, followed by heating at 120ºC -. These data, together with acid hydrolysis that afforded glucose and galactose in the aqueous phase (co-PC), were compatible with the structure of a saturated dihydroxy spirostane with two-O-sugar units (co-TLC and PC with authentic samples). The spirostane structure of 1 was supported by the 1 H NMR spectrum that exhibited two tertiary methyl groups as two singlet signals at δ 0.70 and 0.77 assigned to CH 3 -18 and 19 and two secondary methyl signals for CH 3 -21 and 27 as two doublets at δ 1.11 (J = 7.5 Hz) and 0.71 (J = 5.5 Hz), respectively. These correlated with 13 C resonances at δ 16.24, 13.00, 14.65 and 16.98 for CH 3 -18, 19, 21 and 27, respectively in the HSQC spectrum. Additional evidence for the spirostane skeleton was obtained from the 13 C NMR spectrum, which exhibited 39 carbon signals, 27 of which were for the aglycone moiety, 12 for two sugar moieties and an acetylic quaternary carbon at 108.75 (Table 1 ). The equatorial orientation of the C-27 methyl was verified by a peak at 920 cm -1 that was less intense than that at around 900 cm -1 in the IR spectrum [15b] , and by the axial-axial coupling of H-26ax at δ 3.52 and H-25ax, (J 26ax,25ax = 10.5 Hz) in the 1 H NMR spectrum. This structural feature was further supported by the 13 C shift at δ 16.98 assignable to C-27, which is characteristic of a (25R) spirostane [15b]. 1D and 2D NMR spectroscopic experiments, including the proton multiplicities, confirmed that 1 had the usual 5α ring junctions of B⁄C trans, C⁄D trans, D⁄E cis, C-22α, C-3ß, C-6α, and a C-25R configuration. The resonances of C-3 at δ 77.62 and C-6 at δ 79.51 were characteristic of a bisdesmosidic aglycone with 3ß and 6α-hydroxy substituents Thus, the structure of the aglycone was assigned as (25R)-3ß, 6α-dihydroxy-5α-spirostane (1a) [21] . C-resonances of the sugar moieties were assigned with the aid of 1 H-1 H-COSY, HSQC and HMBC-correlation peaks and by comparison with corresponding data of structurally related compounds [22] . Therefore, 1 was identified as (
Compound 2 gave a positive Liebermann-Burchard test for a steroidal saponin. Similarly, the C-27 methyl signal observed in the 13 C NMR spectrum of 1 was absent in 2 and an extra signal was found at δ 64.99. The above data indicated that C-27, which was present as a methyl group in 1, was modified to a hydroxymethyl group in 2. The equatorial orientation of this group was verified by the large J-value between H-26ax at δ 3.52 and H-25ax, (J 26ax, 25ax = 10.5 Hz) (Table1). Acid hydrolysis also revealed that the two sugar moieties in compound 2 were glucose. This evidence was further confirmed from the NMR spectroscopic data. In the 13 C NMR spectrum, the large difference between δ-values of C-3' and C-5' (~2 ppm) observed in the case of 1, but not 2 (~1 ppm), was diagnostic of the presence of a glucose moiety attached to C-3 in 2 instead of galactose, as in compound 1 [23a] . Very strong 1 H NMR spectroscopic evidence was the assignment of H-4' in compound 2 at δ 4.23 with a J-value of 9.5 Hz instead of 3.4 for the same carbon in the case of galactose [23b] (Table1). All the assigned signals of the 1 H and 13 C spectra were clearly confirmed by the direct, 2-bond and 3-bond correlations in the 1 H-1 H-COSY, HSQC and HMBC spectra, as in the case of 1. Therefore, 2 was identified as (25R)-6α-[(β-D-glucopyranosyl)oxy]-27-hydroxy-5α-spirostan-3β-yl β-D-glucopyranoside.
The 1-butanol extract of the leaves proved to possess higher toxicity against B. alexandrina snails than the dry powdered leaves, and, therefore, the activity of this plant was attributed to the crude saponin, which Mohamed is the principle component of the 1-butanol extract. This observation guided us for the chromatographic separation of the 1-butanol extract and for examination of the pure isolates for their molluscicidal activity. It was found that only monodesmosidic saponins (3-5) had high molluscicidal activity at doses of 7, 10 and 13 ppm, respectively, while the bidesmosidic glycosides 1 and 2 were not noticeably active as molluscicides up to 50 ppm (Table 2 ). This result was in full agreement with previous studies on the molluscicidal activity of both monodesmosidic and bidesmosidic saponins [19] . 
Experimental

General:
The NMR spectra were recorded at 300, and 500 ( 1 H), and 75 and 125 ( 13 C) MHz, on Varian Mercury 300 and JEOL spectrometers. The δ-values were reported as ppm relative to TMS in pyridine-d 5 . IR spectra were measured on a Perkin Elmer FT-IR system spectrometer as KBr pellets. FAB-MS spectra were recorded on a Finnigan MAT CHSD spectrometer (Finnigan, Bremen, Germany) and HRESI-MS analyses were run on an LTQ-FT-MS (Thermo Electron, Germany). Optical rotation values were measured by use of an ATAGO POLAX-D, No. 936216, AEAGO Co., LTD. (Japan) polarimeter with a 1dm cell (ATAGO 901048). Sephadex LH-20 (Pharmacia, Uppsala, Sweden) and silica gel G 60 powder were used for CC, and F 254 plates for TLC (Merck, Germany). Bayluscide, supplied by Bayer Pflanzenchutz, Leverkusen, Germany, was used as the positive control.
The homogeneity of the fractions tested on TLC and the compounds were visualized by spraying with sulfuric acid reagent (10% in MeOH), followed by heating at 120°C for 3 min. 
Extraction and isolation:
Dried leaves of A. sprengeri (450 g) were extracted with 95% MeOH (3 X 3L) at room temperature (each time for 7 days) and then concentrated under reduced pressure. The resulting residue (40 g) was dissolved in H 2 O (250 mL), extracted with CHCl 3 (250 mL X 3), EtOAc (250 mL X 3), followed by 1-BuOH (150 mL X 3). The 1-BuOH extract was washed with 100 mL distilled water (X 3) and then concentrated to dryness by removing the solvent in a rotary evaporator. The 1-BuOH extract (25 g) was subjected to CC (5 X 100 cm) separation over silica gel (250 g) using a gradient of light petroleum (60-80ºC)- Acid hydrolysis of compounds 1 and 2: 1 and 2 (12 mg) were hydrolyzed with 1M HCl in EtOH on a heated water-bath for 4 h at 90˚C. The solvent was then evaporated until most of the HCl was eliminated. The residue was diluted with 10 mL H 2 O and neutralized with NaHCO 3 . The suspension was filtered and extracted with CHCl 3 . The sapogenins 1a and 2a were identified in the CHCl 3 by co-TLC using MeOH-CHCl 3 (1: 9). The H 2 O-phase was then concentrated and subjected to co-PC [solvent system: 1-BuOH-toluene-pyridine-water 5:1:3:3) using authentic sugar samples, whereby D-glucose and D-galactose were identified (R f = 0.24 and 0.20, respectively).
Molluscicidal assay: Biomphalaria alexandrina snails, the intermediate host of Schistosoma mansoni, were collected from canals in Abu-Rawash, Giza Governorate, Egypt. The snails were maintained in dechlorinated tap water under laboratory conditions (temp 25±2ºC, pH 7-7.7) for two weeks before being used in experimental tests. A series of dilutions from the dry powdered leaves, the 1-butanol extract and isolated compounds were prepared to calculate the LC 90 . Niclosamide (Bayluscide) (2',5-dichloro-4'-nitrosalicylanilide) was used as a positive control. Three replicates were run in each case. Ten snails were added to each concentration and the exposure time was 24 h, followed by 24 h as the recovery period, according to WHO procedure [24] . 
